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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a plurality of 
constant voltage outputs accurately without causing any 
cost increase of the circuit. 

SOLUTION: A first charge pump circuit section of N 
stages is provided between the first input side applied with 
an input voltage and a first output side producing an 
output voltage. A constant voltage section 1 provided on 
the output side of the first charge pump circuit section 
controls the voltage on the first output side variably within 
a specified range. An output voltage detecting section 3 
provides a voltage required for variable control at the 
constant voltage section 1 and a second charge pump 
circuit section is connected in parallel with the first 
charge pump circuit section between the second input 
side applied with an input voltage and a second output 
side. A constant voltage section 2 provided on the output 
side of the second charge pump circuit section controls 
the voltage on the second output side variably within a 
specified range and an output voltage detecting section 4 

provides a voltage required for variable control at the constant voltage section 2. 
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&Jin©je*EMW»i. 

msmi ©^+ -^>y@8saj©m*«jE*^iMi/. 
m i ©je«EW»aKc ,t*«W!flja»wp*fT b-ttifc© 
otE^^^sf i ©m^siHfctuaJt . io 
a#we*«bhiii 3*4*2 ©A^fflJi a«j«ffi*«»&n 

SJfT2©tti;frffll4©|SltCKW&*lS4 4*>{C. jwfBl&l 

us©* 2 © * + - 1> t/msssu 4 . 
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^-(C^f L^feS^f *>«SfcaE>©*»©-/ W<- # 4 £ 
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sp©a^©^^^-K«. Huiamixtjm2©tH*tJ{c 40 
tm 2 fcieig©5gmEHS§. 

[»#B4] A#mK#EP^3ft£ff l©A#flW4HJ 

1 ©3^ ♦ -Z>#>7m$5$lZ&VZm 1 Olli . 
Miam 1 ©^ #>7"0i8§l5©tfi;WMK:fg:«- £*x/c 

if 1 ©smffiWSJgpK: «fc 0 . Btfiasg 1 ©nwjf!i©tftf;m 
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me* 2 <d? + * >^i§w©m;ftmi8w*>*ifc 

m 2 ©£*EfflMffl!tc J: 0 . MiaiB 2 ©ffl^jffiiJ©Hi^m 
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912 ©IbftttEtttbflUc J: 9 . «T£*2 ©SttEMWR 
K«fc -Smrta^SlW^f fei* */£©©!&££%*. SSI 5 

©xg iit^sci zmm 1 1 ^s^nn8S©^*iE 

mam 5 ] s«iam 1 so*m4 ©xgcc«. 
mcflt 1 so f fi2©m^fflijK:(Siwa^©^^ f** 
n-enrai^isijt^ 4 r e ©it 4 . 
frieie^©y-Y*- F©a*«©^n-en«:=i>7 ; >i?- 
%M?iJS^-r 5 » 7 ©xg 4 . 

io. *n^ t n©3>7 r >-9-K:*fL/^scm^ft)#ssi 

ffn am 2 acmi 5 ©xgfc «. 
*->py- h©-s*tfriBsrix«9i2©^+-y*> 
^HKS5©fi»SK«^ l- , a^*s«:S«ria» 1 x«* 2 
©m*«K:asi«r*» 9 ©xg4 . 
ifc^ioisso^A^^^mriam 1 jum 2 om^mm 

1 0©xg4*i$sn-5>c4*#m4-r2>ii3jt54K:ia 

[»^6] ffianecxgfctt. mria«^©^-f^ 
- f fifaff 1 2 ©a*«uciflj» -eti^hat*" 

i«*^5 KBtt©5e«EllHHW { *©3e«BEUtt;*tt. 
[000 1 ] 

[»w©H-ratt*#wj 33£L/fc3e«E© 

5. 

[0 00 2] 

SS©i±J*(c®»!fe#|E«EE* ^ 9 >^-T S * 5 > TTelSS 
*. 

[0 0 0 3] T&fefc. /t4^.«S3(C^-r«fc^tC < 5=- 
+ -^>7T3K«. y-f^-FDl (~D (N + 
1 ) ) s 3>^>1>-C 1 (~CN> . -O^-^t I NV 
1 (-1 NVN ) ©N^ ^ 4 3tirc>S. 
" 1 0 0 0 4] affc. ^ + -*>>l<>^T5I88©^-<*- FD 
1 (-DN) ©A^flBKl*. «?2Sm)IVB*iJgiei3nr 
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**-$*#>:7igB©-f i nv 1 (~i 

NVN) OArtWKtt. »S»OSC*««Stir^ 

**-s>#>:/iaB©ffi#Wtt:B:. 
-fzd. 3>T f >itc (N+ i ) mfr^tzhf^zyJ 
HB;Wft*3*iTir»*. 

invi (~I NVN) ©U##iHXttLtt:*fl:-rac 
£&cj;0, n>y r >1tCl (-CN)«S«T^ 

**5>:/ISBK:J: , 3. a*&J»ffi«EE#*9>:/S 10 
ti, JE«ffm*T**Hl*«EVou t3W6ti*J:5 

[0 0 0 6] ffeosa^DSSffiisSior, /c£ 

@IBi<DIHK:»WfcU^aU--»REGK:J:0. ^JEV 
'REGtBKU ^ + -l?#>^iaB©J»E«E*5e3e 
ItS-tiCtt, *»«EVB©*ttCC»l/lH*«EE© 

3Wxt-?>f*- FZD#*3MTCC»4. 20 

[0 00 7 ] CO»^OffiA«EV outB, 
Vout = (N+l) x (VREG-VF) 
<Lfr£ a CCt, VFB, W*-KD1 (-D (N + 
1 ) ) ©*#ffi«Er**. 

[0 00 8] 

fcSSEEB-Ct*, ^7>^0Ktc!y*^-y-f*-F 
Z D«*ffl^S«fi6-C*Sfe«>, tttffmEEV o u t (Dffi 

»K©fit^>*^-y-f*-FZD4ffll^»&. 0B 30 

[0 00 9 ] C<D,«£u B4K^L:teJ£«lHBlB , C«:* Hi 
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<t o uwjwev out ifisabrf z tc» 

[00 10] ^f05-07 430 7^& 

[0011] #fMB«\ CO^^Wffl^tA^ti 
fcfeCDT&9, HB©3^ FT^^*tB< Ci*<, J* 
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0BaM)HJ*««:»W6n, B 1 ©Ufc&ffl©Bfc&*E* 
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©* + -^#>^SBaW>a*«BE*lftHiO, 
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mts B2a>*+--y*v^HB«K>ac&B»i*»6*» 
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l/C©ffl#*EE*MH*3. 4<t. *©*ttHWE«:J:D# 
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l/T©„*_*WSIS 1 , 2 t&m*.Xl>&. 
[00 18]#ft-y#>^llWB:. y-f*-FD 
PI (-DP (N+ 1) ) . =i>7*>1J-CP 1 (-CP 
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N) t3>f>tCMl (-CMN) £©„£«. §3 
>f>tCPl (-CPN) fC*fL3Sfficm^fto1i-5fc 
»©-/W<-$INVl (-INVN)^SI5hTl> 
•a. *.-r»t-* I NV 1 (— I NVN) ». S^KIg 

[0019] A * I N V 1 ©A2jWc«> #__§__ 
OSC*i«i^$n-Ct^„ ^ + -J?#>:/__8g©tiJ;*JfltJ 

mSHHt. i"> Fy— hN DP, 3>y>1fCP (N + 
1) . FDPO. tt®!HlKCOMPP=&ffl^-C 

5£«JEMffi!8B2t3:. i~> Fy— FN DM, =i>y 
>1J-CM (N+ 1) . FDMO, it$__8SCO 

MPM«r**-CC>£. 

[002 0] £«EMflPtB 1 . 2 OtH^ffiflfCB, tttfm 

ffi^fflgP3, 4*j«t*s*iTi,».5. Hi^mu^m§C3 

«. ffitaRPl, RP2 _«;fC<,>S. W^^E^WSP 
4«. „_aRMl. RM2£«;i SffiCiRP 
1. RM1KB, U_M,W8SEVRP 1 , VRM 1 # S EP 

*psn2,j:^K:^-5-c^-5.. a^m)E^asP3. 4©m 

3>7=>1fCPO. CMO*i_FiJS^_:*lT 
[0 02 1 ] 5ES_fWtSPS5 1 ©±> Fy- h ND P©— 

an&sft-ct,*.... Fy- hNDP©a*^«. n> 
f>tcp (N+i) tcasns nrt»s. j*«5§ikco 

MP P ©S^A^fflB , tti^SJE^mgB 3 ©SciiR P 
1. RP2^Kgi^Snri^. tbSJIlSSCOMPP© 

*sRAJ!j«tc«:. bi?^ffltmiivRp i wevmztiz 

JzStCK^X^Z. J:t«aeI!SCOMPP©ffi*»i. f 

> Fy- h ND P©ffe«tcSii^3nrt,iS. 

[002 2] S«EWtapSB2©^-> Fy- F NDM©— 
m*. 3>f>tCMNi-f^-i'INVNi©ffl(C 
Si^Snri,^ 0 ^->Fy-hNDM©a^ffitt. =i> 
T=>-y-CM (N+ l ) tc^snr^5„ tb^anlKCO 
MPM©SKA*ffl«> ffl^mEE^Hia54©SiiiRM 

1. RM 2 rattS^ 3 ftT (,>•£.. ib*51eIiSCOMPM© 
*RISA*J48{C tt. L * (,»«t«ffi V R M 1 rtSBttn $ ti S 
.fc^fCfc-p-t^S. H*aai8COMPM©lfl*«.*. ^* 

> f y- h n d MoffeistcssK s nx t, i ■& „ 

[0023] ^(C, C © i ^ ft«fiS©SSHlHl35©«lfP 

KOI^C^tS. 
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n. smiEMSigis i . 2©_tt«_»coMPP. co 
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MPM©fl)MH©it, SHi+jmEEVPO, VMO£ *-/*-FDPl-DP (N + 1 ) im#4*- FDM 1 
VPOH, VMOHil, -OA-^INVl^N, + ~DM (N+ 1 ) ©JB^frmjESrVF 
>Ky-FNDP. NDM©HWjffil|iI£VPP£U [002 5] 

VPOH=VPI+ (N+l) XVPP- (N + 2) XVF- • • (1) 
VMOH = VMI+ (N+l) XVPP- (N+2) XVF • • • (2) 

«©ffl+J*5L©i#. ^HtfJUEEVPO, VMOfcVPO 
[0 02 6]—^ &lt8S8COMPP, COMPM* L. VMOLttSi, 
VPOL=VPI+NxVPP - (N+2) XVF- • • (3) 
VMOL=VMI +NXVPP - (N+2) xVF • • • (4) 

[0 02 7] «±©5£ (1) ~ (4) Sit^HSS [0 02 8] CCT, -Stb^lalSSCOMP P, COMP 

COMPP. COMPM©H*-2»l>«L©^jlfc«fc M©H*S C>«L©ffi+Jtt> tti+JSEEtfcfcbSB 3 , 4KJ: 

0, Sffi+jmEEVPO. VMOtt, £tfcWSEEfCJ:->T«J8l*.e>;ft£. t:©<t£, git^H 

VPOL<VPO<VPOH • • • (5) SSCOMPP. COMPMKtetfS L#i,>fflmBEVR P 

VMOL<VMO<VMOH • • • (6) ★ 1. VRM1B, 

VRP1=(RP1XVP0+RP2XVRP2)/(RP1+RP2) • • 

• (7) 

VRM1 = (RM1 XVMO+RM2XVRM2) / (RM1 +RM2) • • 

• (8) 

2<rfr(5). ( 6 ) <D&ZmS.?ftte. 

[0 029] iot, (7), (8)©5U:<3. i* 

VPO = VRPlx (RP1+RP2)/RP1 — VRP2XRP 2/RP 1 

• • • (9) . 

VMO = VRMl X (RM1 + RM2) /RM 1 -VRM2 X RM2/RM 1 
•••(10) 

[0 0 3 0] «ko-r. J^©5*>6ffig©igSxRP 1 , Cift<, L/*^#^-C^--FDP 1 (~DP(N + 

RP2. RM 1 , RM2. L^^fitmilVR P 1 , VR 1) ) DM1 (-DM (N+l) ) ©J«#I*JWE©H! 6 

P2. VRML VRM2{£<fc*K SfMOSmfff* S o***fla9tt«:ie»*«t*-j\ 1SI5[©^mEHi+J*ffi 
fcH+jmEVPO. VMO*f#-5.Ci*5oJtgt^-So 30 gA<fS£C<fc**r#£. 

[0 03 1 ] C©«fcMC« mi <Dmk<D&m-Cte. XI) [0 03 23 (1(12 ©IG6©J$£) H3 2 tt, *^B^©S 

mK^Enzrasftsifi 1 <ox*mtmimKifinhtrtz>n mE.®&<Dm2<Dmm<o&mi*m-?®&m-e&z. & 
@KSP=&a:w. mi©^*-^!i<>^i0igssi5©ai+jffj^ ^h^s^lm*** swearer a. 

t&W 64lftJ£«EM09 ltciO, «1 ©Hi+jM©to+j [ 0 0 3 3 ] m 2 ©*Jt©Jg»Tiat. A+J^EV M I *s 
«E*»fje©*HtrTiJ3BW»U tttf7«E*WH*3«:J: ^S*iS*2©A#flH£W#«EEVMO*»»6tt** 
•3. SMff©lSllg|51(Cj;5nM$IISII^ffe-e^/cfe©m 2<0ffl*«t©IB'C. jf-f*-FDMl (~DMN + 

e&$*. A2j*E#^3ft5*2©A*w£Htfj« i) zn2<Dmt>m&fotti&3mismtisXi*z. ceo 

■*aew»»u m2©^i--^#>^i5i?ssi5©tu+jfiijK [0034] c©j:9«rtiiatr». ^ -Truss 
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